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米颗粒的最佳制备条件为：羟基喜树碱与壳聚糖质量比为 1:40；反应温度 40 ℃；
搅拌速度为 800 rpm；搅拌时间为 45 分钟。可以得到粒径 200-300 nm、包封率
81.2 %、载药量 2.524 %的载药纳米颗粒。 
(2)纳米颗粒体外释放试验表明，纳米颗粒在体外释放过程的初期有短暂的
突释现象，但随后达到平稳，具有明显的缓释效果，在模拟胃液中的释放效果
最好，能够达到 65.36 %。 
(3)通过 MTT 实验得出，FA-NPs 对 Hela 细胞生长的抑制作用，FA-NPs 明
显优于羟基喜树碱药物制剂。共聚焦显微镜观察显示，FA-NPs 对 Hela 细胞有



























































The technology of targeting drug-loaded nanoparticle refers to the methods of 
the drug wrapped in inner nanoparticles,specific ligands and monoclonal antibodies 
are combined in outer nanoparticles,targeting therapy safely and effectively is 
achieved by identification of targeting molecules and cell surface receptor.The 
nano-drugs with targeting function can improve drug treatment efficacy and solve 
the problem of too fast metabolism,extensive tissue distribution,some side effects 
when drugs into the body.It will have a great value in the fields of medical and 
biological.  
It have nearly two decades for the study of nano-drugs preparation 
technology,but the nano-drug that able to market are very little,mainly due to the 
imperfect preparation technology (including the preparation of high cost and the use 
of toxic materials),bio-medical evaluation is still in the exploratory stage,low drug 
loading and the uncertainty of act on human.Therefore,there are still many problems 
need to solve. 
Establishment of tumor-targeted drug carriers by chitosan and Folic acid,and 
use scanning electron microscopy,atomic force microscope,infrared spectroscopy 
and so on to analyze the nanoparticles,research and analysis the influence of 
preparation methods and experimental conditions on the physical and chemical 
properties of nanoparticles,and the anti-tumor effect was also studied.The main study  
results are as follow:  
1.The best conditions of FA-NPs preparation were that FA and CS cast rate of 
1:40,reaction temperature of 40 ℃ and stirring speed of 800 rpm.FA-NPs,with size 
of 200-300 nm and encapsulation efficiency of 81.2 % and drug loading of 2.524 
%,was obtained.  
2.During the drug release process,there was a short initial burst 
phenomenon,but then to reach stable,with a significant release effect. 














preparation with Hela cell line.Laser scanning confocal microscope (LSCM) showed 
that FA-NPs had a high degree of attachment and effects of identifing to Hela 
cells,however a weak fluorescence enzyme to A549 cells appeared. 
4.Comparative anti-tumor activity in vivo experiments showed that the average 
tumor volume of FA-NPs group was(78.6±10) mm3,the average tumor volume of 
HCPT group was(191±18) mm3,which illustrate that the size of the tumor of FA-NPs 
group is smaller than the size of HCPT Group.  
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点和取材部位的差异而不同[16,17]。1966 年美国的 Wall 等[18]从喜树茎中分离提取
了 CPT 和微量的羟基喜树碱。祖元刚等[19]从喜树种芽中提取出了纯度超过 98 %
的羟基喜树碱，得率为 0.1 %-0.3 %，为提取羟基喜树碱提供了一种有效的方法。 
羟基喜树碱是一种黄色粉末或结晶性粉末，分子式为 C20H16N2O5，分子量






















图 1.1 10-羟基喜树碱结构式 













羟基喜树碱类药物为细胞周期特异性药物，主要作用于 S 期细胞，DNA 拓
扑异构酶 I (Topo I )是其作用靶点。Topo I 参与调节 DNA 的拓扑构象，涉及 DNA
复制，DNA 修复以及 RNA 转录等机制。Topo I 使超螺旋双链 DNA 解旋时分
为两步：一是先切开双链 DNA 中的一条，使链的末端沿螺旋轴按拧松超螺旋
的方向转动；二是将切开的 DNA 单链再连接。喜树碱类 Topo I 抑制剂主要影
响再连接反应，即抑制剂与 Topo I 和切口的 DNA 结合形成药物-Topo I-DNA 复

















进一步复制，和药物-Topo I-DNA 复合物碰撞，造成双链 DNA 断裂，导致不可





研究表明，胃癌组织中 Topo I 的含量明显高于其他种类的肿瘤组织，实验
表明，羟基喜树碱对胃癌抑制率为 33 %[26]。而 5-氟尿嘧啶(5-FU)与羟基喜树碱
合用时具有且同作用[27]。刘国柱等[28]用羟基喜树碱联合甲酰四氢叶酸钙(CF)、
5-氟尿嘧啶治疗晚期癌症取得较好的疗效，有效率达 60.19 %。 
原发性肝癌是临床常见的癌症之一。目前，已经有治疗原发性肝癌的羟基
喜树碱药物上市[29]。祝建荣等[30]对 41 例患者在常规化疗药物的基础上加用羟基
喜树碱后，完全缓解率(CR)为 21.95 %，部分缓解率(PR)为 36.59 %，总有效率
为 58.54 %；而常规化疗药物组完全缓解率为 19.51 %，部分缓解率为 21.95 %，
总有效率为 41.46 %，说明使用羟基喜树碱能够明显提高治疗效果(P<0.05)。 
徐德亮等[31]采用以羟基喜树碱为主的联合方案治疗晚期大肠癌 20 例，发现
以羟基喜树碱为主的联合方案治疗晚期大肠癌的疗效显著且病人耐受良好。宋
华勇等[32]采用 HCPT 联合卡培他滨(希罗达)方案治疗经 CF/5-FU 方案化疗失
败的晚期大肠癌患者 42 例，取得了较好的近期疗效，有效率达到 52.4 %。因此，
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